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Outline

Detecting coupling of electrons to 
the collective modes with ARPES

History of the 
problem in HTSC

New data on BISCO samples 
at (π-0) and (π- π)

Our goal is to see 
it in 
superconductors



 

 

 

 

Coupling of electrons to collective modes
/phonons in a conventional superconductor 2H-NbSe2 ,TC ~7K/
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Coupling shows 
up as a “kink” in 
the dispersion 
and “peak-dip-
hump” structure 
in EDC
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Note a well
resolved bi-layer splitting

 

 

 

 



History
peak-dip-hump structure at (π-0) is due to 
the coupling to the “neutron resonance”
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P.V. Bogdanov et al.,
PRL 85, 2581 (2000) 

A. Kaminski et al.,
PRL 86, 1070 (2001)

P.D. Johnson et al., PRL 87, 177007 (2001)

History
/nodal direction/

Dispersion kink 
along (0,0)-(π,π) 
is due to the 
“neutron 
resonance” or 
phonons…



History
/theoretical work/

PDH structure at (π-0) Kink along the node

Ar. Abanov & A. V. Chubukov
PRL 83, 1652 (1999)

D. Manske, I. Eremin
And K.H. Bennemann
PRL 87, 177005 (2001)
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Recent progress in ARPES and improvements in the sample 
quality enabled the direct observation of bonding
and anti-bonding bands in BISCO

Hence, we had a good reason to go back
and look at PDH and kinks, particularly
at (π-0), where splitting is strongest
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Kink along the node in underdoped and 
overdoped samples

Kink  /S-shaped / is well—resolved  above  and 
below TC and it does`t change much at transition
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Kink at (π-0)
bi-layer splitting and superstructure are clearly 
resolved

No sign of a kink 
in a normal 
state…It shows up only 
below TC
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Normal and 
superconducting state 
data at different 
locations in the Brillouin
zone
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Deconvolving peak dip hump structure due to 
the strong coupling and bi-layer splitting



Conclusions

Deconvolving bonding and anti-
bonding bands is essential for studying 
coupling effects close to (π-0)

Mass enhancement at (π-0) in the 
superconducting state of BISCO, along 
with resolving both bands has been 
observed for the first time

Data at (π,π) are consistent with the 
previous studies and show kink above 
and below the transition

Detailed analysis of the newly 
observed kink at (π-0) will be 
presented in the next talk


